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THEORY OF ORGANIC ANALYTIOAL REAGENTS

To M. Korenman,
Gor'kiy State U

/A Digest/

Not only dimethylglyoxime, but also other alpha=dioximea react with
nickel [I, 2 27. Alpha=dioximes react with other lons besides nickel.
Thus, dimethylglyoxime is capable of reacting with salts of ferrous iron,
cobalt, palladium, platinum, and copper / 27+ Golored compounds are also
yielded by salts of rhodiun [T, iriddum /5.7 rheniun [67, gord [17
and biemath /87, Other alpha-dioximes exhibit activity within approxi=
mately the same range. For instance, alpha-benzildioxime forms colored,
diffioultly soluble compounds with salts of nickel, ferrous iron, palla=
dum /797, platinum, silver [107, copper /117, and bismth [12]. Methyl-
glyoxime reacts withalte of nickel, palladium, gilver, copper, and for=-
rous iron /137, while alpha=furildioxime yields precipitates with salts
of nickel, palladium, rhodium, platinum, and ruthenium M . Generally
speaking, Fo'*, Co, Wi, Pdy and Cu ions react with all alpha=dioximes. Ru,
Rh, Pd, Ir, Re, Bi, Au, and Ag iona react with only some of thems Fet*
gives with the reagents in question a reaction which ls highly apecifi:;l
and more sensitive than that ytelded by the niockel cation; substances re=
acting in this manner may be described as specific reagents for Fe*t or
some other ion with greater Justification than naming them reagents for
nickels

A number of organic gubstances which does not contain the alpha=dioxime
grouping gtill reacts with nickel ions and cations of other elements lying
within the range indicated sbove /I5, 16, 17, 18, 195 20, 21, 22/. The five=
ring inner complex shown below i common to the products formed by the com=

pounds involved, which possess the groupings indicated in the formulae.
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Irrespootively of the position of the double bonde, the following for-
mation of a cyolio complex salt takes place in all of the four cases thus
formulateds
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Depending on the position of double bonds and the nature and position
of the radicals combined with the basic funotional group which is common to
all of the reagents discussed hitherto, we have subgroups of reagents and
individual reagents exhibiting spooific properties as far as their applica-
tion in analysis is concerned.

It has already been noted that nickel in the five membered ring nay be
replaced by other lons. The atoms of carbon and nitrogen may also be ree
placed by other atoms without affecting the general range of reactive abll-
ity of the compound [2ls 25, 26, 277. In regard to analogous compounds of
this class, investigations carried out in our leboratory by S. A. Orlova
have shown that orystals of nickel and palladium nitrosoguanidine are very
similer in shape to the corresponding compounds of the cations in question

with dimethylglyoxime.
A number of monooximes of dicxocompounds exhibits & reactivity similar

|

to that of the substances mentioned above and forms five-ring complex salts
in which the complex-forming atom of nitrogen is replaced by oxygen ﬁh,
25, 26/, N =hydroxy=N=(3-nitrophenyl)-N'=bensamidine [27] gives an orange=
yellow precipitate with nickel salts, forming the complex
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The same compound forms red=brown calts of cobalt and copper as well as
a blue~violet iron ealt, i.¢,, has & range of reactivity which approaches
that of dimethylglyoxime and other reagents of this group whioh are enumer«
ated ahove, N!=hydroxy=Nephenyl=N'=benzyl-formamidine behaves similarly.

far as its mode of action is concernod [!_8_7. With ferrous iron, it forms
the complex shown below:

The main valencies of the Fe** ion do not participate in the formation
of this complex. Dipyridyl also forms the red salt [(cloaanz)angsrz, a2
corresponding yellow ocbalt salt, the insoluble rod ouprous silt [(CJ_OHBNZ)
CW/J, and other compounds of this type 297,

One may mention in thie connection metal-cthylene diamine complex
salts of the typ:_

/ H -
T —— GHZ\ \
'/
| M \ l ! x2
Co\ N CH,
i ——————l——. 2/4 3
| H ‘

The nickel tri-{ethylene diamine) cation which corresponds to this for=-
mila is used as a reagent for the 320; ion; the thiosulfate precipitates in
the form of violet crystals /307, Nickel tri- (ethylene diamine) diiodide
has & red=violet color and is soluble in water with difficulty. Derivatives
of ethylene diamine also form colored, diffioultly soluble complex salts of
niockel, cobalt, oupric copper, platinum, eto ﬁy. Furthermore, ethylene
diamine and its derivatives form with salts of a number of metals complex
salts of the type ylelded by 2,2!'~dipyridyl, alﬁhough the specific five-ring
grouping is different here. The substitution of an atom of nitrogen with
carbon in the specific group is also possible in this class of reagents.
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Thus, 2-pyridylhydrazine exhibits reactions of limited sensitivity towards
F.'H‘ and 00“ 52, 3_3_70
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